Background: Deep brain stimulation (DBS) of the subthalamic nucleus (STN) provides efficient treatment for
Introduction
Technological developments increase the effectiveness of the surgeries in Parkinson's disease (PD) treatment [1] . Deep brain stimulation (DBS) is a highly efficient treatment approach for movement disorders as PD [2] . Subthalamic nucleus (STN) has been a primer area of DBS for PD patients and influence of this region causes decreasing in motor bradykinesia and fluctuations, in tremor and a decline in dopaminergic drug requirements and dyskinesia [2, 3] . Despite [5, 6, 7, 8, 9] .
Though there are some researches about effect of DBS on walking and balance abilities, fine motor skills have been ignored. It is unclear how STN-DBS affects fine motor skill in PD. Further, little is known about STN-DBS and medication effects on more complex fine motor skill, and functional balance, despite the fact that complex and fine motor skill tasks are encountered daily [9, 10] . Also for short term studies, lesion effect is not discussed very much. We used the BBS, which is a functional and performance-based assessment of balance than UPDRS [6] .
DBS of the STN provides efficient treatment for the alleviation of motor signs in patients with PD, but more studies about gait and functionality are needed. We aimed to understand whether short-term DSB treatment will can relieve the symptoms of PD patients, specifically we examined its effect on motor-cognitive-complication parameters, fine motor skills and DLA of these patients.
Material-Methods

Study Group
Ten patients (5 male, 5 female) from Mustafa Kemal University Neurosurgery Department were recruited. The assessments were made twice, first time preoperatively, which was within one week prior to the surgery, second time postoperatively, which was 55-65 days post treatment. Our inclusion criteria were: (1) clinically diagnosed PD with STN targeted, (2) neither dementia nor major ongoing psychiatric illness and nor other neurological disorder, Nine-Hole Peg Test 9-HPT is used in clinical settings to assess dominant hand dexterity. Participants were asked to take 9 pegs from a container placing them into 9 holes on a board and vice versa as quickly as possible. Scoring was the average time taken to complete the test for four trials [13] .
Berg Balance Scale
The Berg Balance Scale was used to test balance performance. Test includes 14 items common in everyday life and all items are graded on a 5-point ordinal scale from 0 to 4 and with the maximum total score is 56 points, and a higher score reflects better performance. [14] .
The timed up and go Test
The subject sits in an armchair (seat height of 46 cm) with arms resting on the chair's arms and the back against the chair. With the instruction 'Go' initiates the subject walks 3 m away and turns back for sit again.
Time period is measured between 'Go' and when the subject's back leaves the back of the chair and stops when the buttocks reach the seat of the chair. Average time used to complete the TUG test is reported [15] .
Statistical Analysis
Statistical analysis were performed with using 
Results
Patients' demographic characteristics are shown in Table 1 .
We found significant difference between pre-op and post-op results in UPDRS DLA, UPDRS motor, UPDRS complication, UPDRS total score and TUG tests Table 2 .
There was no significant difference between preop-postop assessment in UPDRS mental, BBS and 9-HPT results (p>0.05).
Discussion
The present study aimed to understand whether DBS is effective in motor-cognitive-complication parameters, fine motor skills, balance and DLA of PD patients. We found that DBS has positive effects on motor, complication, daily living activities and falling risk of PD patients while has no significant effect on static balance and fine motor skills.
TUG test is used to determine fall risk and measure the progress of balance, sit to stand, and walking. We found that DBS has positive effect on PD complications, balance and walking abilities. PD patients that have falling risk and multiple motor symptoms may have benefit from DBS.
Both of BBS and TUG measure the falling risk in patients. We found significant difference only in TUG test. TUG test examines dynamic balance while the BBS examine both dynamic and static balance. We think DBS affect mostly dynamic balance than static balance so we could find significant difference only in TUG test.
In the present study, we used pulses of 90 µs duration and 2-4 V amplitude, delivered in the STN at 130 Hz frequency, which it refer to the most appropriate settings for the patients.
In the post-operative assessment, we found that DBS STN showed significant improvements in all
Parkinsonian motor sign as expected in the literature.
There are other studies that found positive results of STN-DBS on motor signs and total UPDRS score [9, 16, 17, 18] .
Non-significant and significant improvements in TUG and UPDRS DLA (which relates to severity of The most common adverse effects of DBS are related with mood and behaviours but they seem very rarely especially when there isn't any target problem, and generally conceived to have a little impact on the quality of life.
Limitations of this study is that we did not follow long term outcomes of our parameters and we gave a preliminary result in this study and we do not have a control group. A weakness of this study includes the small number of subjects, the nonobjective outcome measures, and the nonrandomized order of the conditions and take the early stage could be matched with the PD control group with the DBS group. The fact that medication dose had not considered in the study. 
